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2650 Now BeErnG SHIPPED AND SAMPLED 


Signetics has announced that their 2650 
NMOS microprocessor (also known as PIP) is 
currently being delivered in sample quanti- 
ties to selected customers. The single chip 
microprocessor employs the same low-thresh- 
old, ion-implanted, N-channel, silicon gate 
process that Signetics uses to manufacture 
their 1K and 4K RAMs. (cont'd on page 2) 


New pP Executes PDP-8/E INsTRucTIONS 


Intersil has formally introduced their 


IM6100 12-bit microprocessor which executes — 


the PDP-8/E instruction set. 

The IM6100 consists of six 12-bit regis- 
PS, a programmed logic array (PLA), an 
arithmetic and logic unit (ALU) and associ- 
ated gating and timing circuitry. It pro- 
vides all control signals necessary to in- 
terface directly with standard memory com- 

ponents, swift registers, I/0 devices and 
a stand-alone control panel that has its 
own memory, separate from the main system 
memory . (cont'd on page 3) 


INSIDE TH1S IsSsuUE 


ELECTRONIC WARFARE--Second of a three part 
series discussing uP in EW. See page 5. 


MICROCOMPUTER EDUCATION--A three part story 
discussing the type of services available 
and what to expect from a 3 to 5 day course. 
Story on page 6. 


COURSES--Upcoming microcomputer courses for 
August, September and October on page 16. 


1980 FOREIGN MICROPROCESSOR MARKET to exceed 
that of the United States. Story on page 18. 
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NEC Microcomputers, INc. 


The latest entry in the microprocessor/ 
semiconductor memory sweepstakes is NEC 
Microcomputers, Inc. 

Although a wholly-owned subsidiary of 
Japan's giant Nippon Electric Company, Ltd., 
NEC Microcomputers is completely staffed and 


‘pun by Americans. The company's product line 


includes microprocessors and associated mem- 
ories, system and interface components, and 
support software. Memory components include 
both MOS and bipolar RAMs, ROMs and PROMs. ~ 
(cont'd on page 3) 


THE $9.98 Computer On-A-CuiP 


A microprogrammable processor designed for 
low-cost processor and controllem applica- 
tions is now available from American Micro- 
systems, Inc. The $9209 mask-programmable 
P-channel silicon gate MOS/LSI chip contains 
all the essential elements of a microcomputer- 
on-a-chip (arithmetic and control sections, 
program storage, data storage, and I/O facil- 
ities). (cont'd on page 4) 


UK Microprocessor AcTIVITY 


Dr. J. P. Stuary, Warren Spring Labs 
(Extracted and reprinted with permission 
from Euromicro) 


Interest in microprocessor applications 
began in the UK with the introduction of the 
4004 microprocessor in December, 1971, and 
increased rapidly as other microprocessors 
were announced. Today there are at least 25 
different microprocessors available or prom- 
ised by a wide range of manufacturers. 

(cont'd on page 4) 
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SPECIAL FEATURES: 


2650 Now BeinG SHIPPED AND SAMPLED 


(from page 1) 

The 2650 instruction set includes arith- 
metic, logical, I/0, and branch instructions 
for a total. of 75 commands. In addition, a 
decimal adjust instruction provides the chip 
with BCD arithmetic capability. There are 
eight addressing modes; register to register, 
immediate, relative, relative indirect, ab- 
solute, absolute indirect, absolute indexed, 
and absolute indirect indexed. 

The 8-bit architecture features an 8-bit 
tri-state, bidirectional data bus, and a 15- 
bit, tri-state address bus. There are seven 
general purpose registers, an 8-bit paral 
ALU, and a two byte status register. six) 
the general purpose registers can be used for 
indexing. To minimize system chip count, an 
on-chip subroutine return address stack auto- 
matically saves the instruction address reg- 
ister for eight levels of subroutine nesting. 

A true vectored interrupt capability aids 
the 2650 system designer in implementing in- 
terrupts. The interrupting device supplies 
a pointer which directs the 2650 to the ap- 
propriate interrupt service subroutine. The 
pointer can specify one of 64 subroutine 
starting addresses, and the subroutines can 
be located anywhere in the 32K byte address 
Space. 

Additional chip features include external 
sense and flag lines, tri-state address and 
data bus, TTL compatible inputs and outputs, 
a TTL compatible single-phase clock input, 
and operation from a single 5 v supply. The 
2650 is a static device, thereby allowing 
the clock to be stopped indefinitely in the 
"low" state. 

Signetics is fully supporting their 2650 
microprocessor with a cross assembler and a 
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simulator which are now installed on National 
S and GE timeshare facilities. Signetics 
also developing a prototyping system and 
has completed design of a 2650 evaluation 
board. 

A host of support chips for use with the 
2650 are being offered, included are the 8T 
series of tri-state buffers and inverters 
as well as MOS and bipolar RAMs and ROMs. 
Signetics will soon be shipping their 82S100 
FPLA which will aid designers in special ap- 
plication interfaces to the 2650. 

Reliable sources at Signetics have told 
MICROCOMPUTER DIGEST that the 2650 will be 
available in production quantities in the 
third quarter this year. Price in small 
quantities will be $165 for the microproces- 
sor. The price drops to under $100 for large 
quantities, or when mixed with a large order 
of support circuits. 


New yP Executes PDP-8/E INSTRUCTIONS 


(from page 1) 

The -advantage of such a stand-alone or 
"plug-in" control panel is that it can be 
connected into the system whenever panel 

etions are needed, and disconnected with- 

t disturbing the system. 

The IM6100 uses a single 5 V supply, and 
has an on-chip crystal controlled oscillator, 
eliminating the need for clock generators 
and level translators. The device operates 
with standard MOS RAMs, PROMs and FPLAs, 
using no more than six standard 54/74 TTL 
packages for interfacing. The IM6100 is 
supplied in a 40-pin package and is priced 
at $395 in 1-24 quantities. 

To complement the IM6100, Intersil plans 
to introduce four additional LSI CMOS devices 
this year: a universal asynchronous receiver- 
transmitter (UART), a 1K x 12 ROM, a parallel 
interface element and a 256 x 4 RAM. All will 
be manufactured as part of Intersil's stand- 
ard CMOS LSI product line. Intersil present- 
ly supplies two 256 x 1 CMOS RAMs and a 1024 
x 1 CMOS RAM. 

In addition to the above products, Inter- 
sil also has three PC boards-~a 4K x 12 non- 
volatile CMOS RAM board, a CPU/TTY board anda 
control panel board--for microprocessor eval- 
uation, software generation and prototyping. 
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Four application notes on memory system 
design, peripheral interface, control panel 
interface and software are also available. 

Intersil's product marketing manager, 
Ronald P. Hammer, feels that one of the best 
features of the system is that it uses the 
existing PDP-8E software which is in common 
use throughout the world. 


NEC Mrcrocomputers, Inc, 


(from page 1) 

Spearheading NEC Microcomputers! product 
line will be the uCOM-8 microprocessor and 
UPD411D-3 4K RAM and associated driver. 

The uCOM-8 is an N-channel, silicon gate, 
8-bit microprocessor which is software com- 
patible with Intel's 8080; however, it re- 
presents a significant improvement over the 
8080. : 

It has multi-byte interrupt instruction 
capability for improved interrupt handling 
with much simpler programming. It can do 
BCD subtraction as well as addition for im- 
proved decimal subtraction with a shorter 
instruction sequence. It also executes reg- 
ister-to-register transfers 20% faster than 
its 8080 counterpart. 

The UPD411D-3 4K RAM is an MOS device 
fabricated with N-channel technology and is 
packaged in the industry standard 22-pin DIP. 
This device features a 150 ns access time. 
The UPD411D family includes four other 4K 
RAMs, with varying access times. 

Rounding out NEC Microcomputers' memory 
line are TTL and ECL compatible bipolar de-— 
vices with access times down to 8 ns and 


‘capacities up to 1K bits. 


All marketing and sales support of the 
products are handled by the U.S. company. 
Sales are handled through reps and distri- 
butors, while technical support and applica- 
tions assistance are provided by the NEC 
staff. 

In addition to the components, NEC will 
provide full documentation, complete software 
support, program debug hardware, and appli- 
cations engineering assistance. 

The principals of NEC Microcomputers are: 
Dr. Roger H. Bender, president; George W. 
Muller, vice president and treasurer; Toshio 
Kurosawa, secretary. 
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THE $9.98 Computer ON-A-CHIP 


(from page 1) 

Although originally designed for single- 
chip calculators, the combination of these 
elements with a 33 command instruction set 
makes the $9209 useful in a wide variety of 
dedicated applications. 

According to Alex Goldberger, applications 
manager, typical uses for $9209 include a 


credit verification terminal, special purpose 


industrial timer, portable data entry devices, 
low cost cash registers, small terminals and 
appliance controllers. 

The 59209 contains permanent and temporary 
data storage, a 4-bit arithmetic unit, accu- 
mulators, registers, program counter and 
stack, I/O data lines, and other associated 
circuitry. 

The S9209 may be used alone or, with a 
small amount of external hardware, several 
may be connected in tandem for applications 
that require increased capability. 

The 6K ROM in the $9209 is organized as a 
756 x 8 memory and contains the system's mi- 
croinstructions. The 256-bit RAM is organ- 
ized as four registers, each containing 16 
4-bit words, and is used for temporary stor- 
age of information in the processor. 

To support the development of custom pro- 
grams for the device, a comprehensive set of 
support software is available, resident on 
AMI's in-house B6700 computer. Software in- 
cludes a cross-assembler, a simulator and a 
test program generator. A hardware simulator 
is also available to verify device designs 
under actual operating conditions prior to 
release of the ROM pattern to manufacturing. 

Samples are available from stock and unit 
price in quantities of 5,000 is approximately 
$9.98. The circuit is available in either 
28- or 40-pin DIP packages. 


UK Microprocessor ACTIVITY 


(from page 1) 

There are no microprocessors commercially 
available from British manufacturers. How- 
ever, the British computer and electronics 
journals recently announced some activity 
from Ferranti, who are reported to be working 
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on the design of a single-chip microproces- 
sor called the FlOOL. Apart from this, Smi 
Industrial described their work on an ad- 
vanced microprocessor (TIMOS) at a short 
course on microcomputers at the Polytechnic 
of Central London in 1974. Although not of 
general commercial significance, it is in- 
teresting to note that the British Post Of- 
fice described their own design of a single- 
chip microprocessor as early as 1971 and this 
device, the R15, may soon enter the telecom- 
munications field. 

In the industrial sector, there are al- 
ready some commercial products on the market 
which use microprocessors, examples being: 

a matrix printer from the Data Recording In- 
strument Co. (DRICO) which uses an Intel 
4004; the UNIMAC signal processing system 
from Data Laboratories Ltd., using the Intel 
8008; and the control system of M and T 
Cruickshanks automatic metal-finishing plant, 
also based on the 8008. The fact that these 
systems are based on the earliest micropro- 
cessors is a clear reminder of the time it 
takes to get a new device into a production 
application and into the market. 

Although UK industrial interests are at 
present concentrated on in-house projects O 
towards commercial products and developmen 
aids, there is a steady increase in the num- 
ber of systems houses, consultants and soft- 
ware houses who are able to offer their ser- 
vices in the development of microprocessor 
systems. 

The British Government's microprocessor 
work is split between defense and industrial 
applications, though little information is 
publicly available on the defense work. The 
main center of activity in industrial appli- 
cations is the Warren Spring Laboratory of 
the Department of Industry. The Control En- 
gineering Division of this laboratory has 
been investigating industrial applications 
of microprocessors since early in 1972 and 
its work is aimed at bringing the ecomonic 
and technical benefits of microprocessors to 
industrial applications in the process and 
related industries. Particular emphasis is 
being given to distributed process control, 
complex sequencing and advanced instrumenta- 
tion. The bio-medical group and the on-line 
analytical instrumentation group are using 

@ 


PO BOX 1167, CUPERTINO, CA 95014 e (408) 247-8940 


Copyright © 1975 by Microcomputer Associates Inc., All Rights Reserved. M.R. Lemas, President. Published monthly. Subscription 
$28.00 per year, overseas $40.00 per year. DARRELL D. CROW, Editor; LILLIAN LAU, Associate Editor; PATRICIA L. DREISBACH, 
Circulation Editor; RAY HOLT, Applications Technical Advisor; MANNY LEMAS, Applications Technical Advisor. 


MICROCOMPUTER DIGEST 


microprocessors in a variety of instruments. 

o: applications group have, during the past 

years, developed a number of hardware and 
software implementation aids including cross- 
assemblers, simulators, floating-point arith- 
metic packages and electronic system monitors. 

United Kingdom university work in the 
field is, not unexpectedly, aimed at forward 
“research on new areas of application and new 
techniques in the use of these low-cost micro- 
processor elements. The University College 
of Swansea is one of the most active groups 
in microprocessor systems and they are study- 
ing multiple microprocessor configurations in 
addition to their general application work 
dating from early 1972. 

The microprocessor is clearly making a 
substantial impact on UK industry, although 
it is only now that the extent of this is 
becoming apparent in commercial products. 
Most people see these devices as filling an 
important gap in the spectrum of logical de- 
vices between hardwired logic and mini-com- 
puters. The cost of most microprocessors is 
now below an acceptance threshold level and 
this has opened up a large area of applica- 

ions that were uneconomic for minicomputers 
6: over-complex for hardwired logic. 


ELECTRONIC WARFARE 


(SECOND IN A THREE-PART SERIES) 
By H. Dean McKay, President AH Systems 

Typical applications of microprocessors 
in electronic warfare systems include receiver 
controller; signal processor; signal recog- 
nizer; antenna controller; jammer programmer 
and control; power management; data formatter 
and link controller; and display device con- 
troller. Each of these sub-system elements 
might contain its own microprocessor with its 
own application program. 

The receiver controller is probably the 
first area in which microprocessors have 
really made significant inroads into the 
electronic warfare area. There are currently 
several receivers in development stages uti- 
lizing microprocessors. Functions include: 
local oscillator tuning, bandwidth selection 
and auto-ranging for optimum dynamic range. 

In bandwidth selection, use of the micro- 
processor as the receiver controller allows 
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much more flexibility than normally thought 
of in EW systems. For example, there is no 
need in this type of system to sequentially 
tune the local oscillator. Random RF selec- 
tion or frequency hopping with smart programs 
allow significant improvement in intercept 
probability. In some cases three orders of 
magnitude improvement in intercept probabili- 
ty are possible with smart receiver tuning 
algorithms which allow the microprocessor to 
dwell on frequencies of interest and skip 
frequencies or bands that are either not 
practical or not likely threat frequencies. 
Prequency sampling ranges with synthesizer 
stabilities of one part in 109 are possible 
today at the rate of 1 millisecond per sam- 
ple frequency. Future developments in I2L 
should make sampling rates of one sample in 
200 us feasible. 

A second application is signal processing 
which is classically. done with a dedicated 
processing system. With the new high speed 
microprocessors, however, video filtering, 
fast Fourier transform, PRI, PRF and other 
signal processing functions can be imple- 
mented in software. Special signal proces- 
sors can be implemented without changing 
hardware; again, increasing the overall sys- 
tem's flexibility. 

A third application is in signal recogni- 
tion. Since the microprocessor has suffi- 
cient memory and computation capability, pat- 
tern recognition is a particularly useful 
function which can be performed in the micro- 
processor. Microprocessors are currently 
being developed for carrier recognition, 
noise recognition and analysis of PRFs. An- 
other significant advantage of the micropro- 
cessor is that, because of its low cost, a 
number of them can be used in parallel to 
look at extremely complex environments and 
to develop high level recognition schemes 
with good correlation capabilities. 

Still another area is the use of the mi- 
croprocessor as an antenna controller. An- 
tennas are normally today's passive elements. 
Yet with microprocessors, major enhancements 
can be made in the antenna area, particular- 
ly for beam forming, DF steering and DF cal- 
culations. A microprocessor can be used as 
a controller for an antenna array by switch- 

(cont'd next page) 
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ing and sampling the strength of the signal 
received and the phase characteristics. The 
microprocessor can also be used to calculate 
the most probably angle of signal arrival. 
Moreover, the speed of the microprocessor is 
well suited to antenna control. Normally it 
is necessary to wait for receiver settling 
within the signal processor before the antenna 
is reconfigured. 

Other applications include jammer, pro- 
grammer and controller functions. The micro- 
processor can be used to select a jammer fre- 
quency, i.e., to tune a synthesizer under 
program control, and modulate the jammer with 
complicated pulse patterns by co-ordinating 
the jammer and the receiver. Look-through 
capability is quite practical. While this 
is an extremely difficult task with a single 
minicomputer, by delegating the task to a 
number of microprocessors, utilizing a cen- 
tral controller, look-through can be accom- 
plished fairly simply. In addition to fre- 
quency control and modulation, the jammer 
processor can act as a power management con- 
troller with very precise control over jam- 
mer power at specific frequencies. 


Editor's Note: Part 3 of H. Dean McKay's 
article on microcomputers in Electronic War- 
fare will discuss system architectures. 


MICROCOMPUTER EDUCATION 


(FIRST OF THREE PARTS) 

The past ninety days has witnessed a flurry 
of activity as five semiconductor firms an- 
nounced the opening of their microcomputer 
training centers. Each of the centers offer 
lectures, hands-on lab, demonstrations, time- 
sharing and course literature. 

In most cases, the training staff is pre- 
pared to travel to the customer's site for 
in-house classes. But on the surface, it 
appears that the maximum use of lab time and 
equipment will only be at the newly estab- 
lished training centers. (For a complete 
listing of the courses offered, consult MD's 
Education Department. ) 

Texas Instruments introduced their micro- 
computer course in April with a week-long, 
national telecast and are now conducting over 
a dozen seminars and workshops each month in 
various cities throughout the nation. The 


Volume 2, Number 1 / July, 1975 


course covers computer background, chip fab- 
rication technologies, applications, 1imit@ 
tions, chip architectures and sessions on 
how to use a microprocessor. 

Recently, National Semiconductor opened 
three microcomputer training centers (Miami, 
FL; Dallas, TX; and Santa Clara, CA). Four 
courses are offered: Microprocessor Funda- 
mentais, Advanced Programming, IMP-16 & PACE 
Applications, and Microprogramming. Each 
course consists of lectures, demonstrations, 
and hands-on sessions in fully-equipped labs. 
Class sizes are limited to 16 students to 
insure that each attendee has maximum access 
to all equipment. 

Motorola's M6800 Microprocessor Course is 
a hands-on course consisting of lab and 
classroom sessions. Attendees are directed 
by experts using Motorola's latest equipment 
and training aids. Each student receives 
the 710-page M6800 Microprocessor Applica- 
tions Manual, the second edition of the M6800 
Microprocessor Programming Manual, as wellas 
the regular course note binder. Group dis- 
counts are given when classroom facilities, 
terminals and timesharing are customer-pro- 


vided. 

Digital Equipment Corp. is now offering) 
microcomputer training course at their facil- 
ities in Maynard, MA. The course covers all 
phases of the MPS 8-bit microcomputer and is 
geared for engineers who are involved in re- 
lay or solid-state logic and want to learn 
how to use microcomputers. 

The latest microcomputer training center 
opened last month at Fairchild Semiocnductor. 
The course is a complete 2 or 3 day, hands- 
on workshop designed to give F8 users an in- 
depth working knowledge of hardware and soft- 
ware design for the F8 microprocessor and the 
F8M MicroModule. Regularly scheduled courses 
will be held at the company's training cen- 
ter, but other locations will be selected 
according to student demands. 

Intel continues to conduct 4040, 8080 and 
PL/M workshops at their Santa Clara, CA and 
Boston, MA training centers. The Boston 
course is conducted by the Arthur D. Little 
microcomputer group. 

Rockwell offers a free 5-day PPS-4 and 
PPS-8 microprocessor workshop at their Ana- 
heim, CA training center facility. 

J 
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LE Opens TECHNOLOGY CENTERS 


In an effort to support their customers 
in every aspect of microcomputers, the Wyle 
Distributing Group (Elmar and Liberty) has 
opened two new Technology Centers. 

Eldon Tucker, director of product manage- 
ment for Elmar Electronics, told MICROCOMPUT~- 
ER DIGEST that the centers will be equipped 
with the latest development systems for each 
of their microprocessor lines. The center 
will also conduct educational classes and 
customers will be allowed to acquaint them- 
selves with the various machines, run bench- 
marks and develop software. 

The two Technology Centers are located at 
Elmar Electronics in Mountain View, CA and 
at Liberty Electronics in El Segundo, CA. 

The Elmar center currently has the new IMP- 
16 development system and Tucker stated that 
the company would be getting a Motorola 6800 
in a week and the RCA COSMAC system in about 
a month. 

"We are fully dedicated in this support," 
said Tucker. "The centers are self-contained 
and will be staffed with a full time field 

lications engineer, Bill Sharenberg, and 

full time resident technician." 

Microprocessor courses ranging from fun- 
damental concepts to very technical, in-depth 
seminars will be held on a customer request 
basis. 

The center's hours are 8-5 weekdays, and 
special arrangements can be made. A firm 
cost schedule has not been established ac- 
cording to Tucker, but one and two hour 
stretches would be free. Extended periods 
would be at a minimal price. 

Asked what Elmar's strategy would be if 
demands for the center exceed its capability, 
Tucker replied, "Our main objective is gener- 
ating a base of service for the customers. 

If it becomes an overbook situation, then 
we'll consider adding more systems to the 
center." 

Elmar is a distributor for the National 
Semiconductor, Motorola, Fairchild, RCA and 
Intersil microprocessors. 


tot # 
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TECHNOLOGY: 


SECOND Source Hunt ConTINUES 


A recent Electronic News article cited 
National Semiconductor as negotiating with 
Rockwell International, Advanced Memory Sys- 
tems and Monolithic Memories, Inc. for second 
sourcing either National's PACE or IMP-16 
microprocessor. 

Floyd Kvamme, vice-president and general 
manager of National's semiconductor division, 
confirmed that talks were being held. But 
he added that no definite agreement had been 
reached. Both AMS and MMI are currently se- 
cond sourcing National's 18-pin 4K RAM, the 
MM5270. 

Kvamme said that National is committed to 
finding a second source for the IMP-16 by 
year end, but that no firm agreement has yet 
been reached with any manufacturer. 


TI To OFFER Two Versions OF 4-Bit pP 


Texas Instruments reports that they will 
offer two versions of their single-chip, 4- 
bit microprocessor. The chips differ in the 
number of latched outputs for control and 
display functions. The TMS 1000 has 11 
latched outputs, while the TMS 1200 has 13. 
Both devices are microprogrammable and in- 
clude a standard 43 command instruction set. 

TI also announced their hardware emulator, 
the HE-1, which will allow real-time develop- 
ment of TMS-1000 software and microprograms. 
An SE-1 evaluation unit is also being offered 
for system prototyping. The 64-pin device 
is electrically similar to the TMS 1000, but 
it replaces the 8192-bit ROM with buffers to 
allow use of an external memory for debugging, 

Available software support includes a 
simulator and cross assembler for both the 
TMS 1000 and the TMS 1200. The programs are 
available on timeshare systems. 

Price for the 4-bit microprocessor is $10 
in 10,000 quantities, with an initial cost 
of $7,500 for the first 10 units. There may 
be additional charges for microprogramming 
if required. 
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16-Brit Mit Spec MicRocomMPuTER 


The Autometics group of Rockwell Interna- 
tional has developed a 16-bit microcomputer 
that meets full military temperature speci- 
fications. 

Designated the uP-16, the system consists 
of a two-chip microprocessor, a control and an 
arithmetic device. The system uses the same 
memory and interface circuits as Rockwell's 
PPS-4 and PPS-8 microprocessors. 

A spokesman for the Autonetics group said 
that the uP-16 will be sold only as a micro- 
computer card. The module consists of the 
microprocessor, 8,192 bits of ROM program 
memory and 512 16-bit words of data memory. 
The entire board will house 15 MOS devices. 

Typical add time is 5 us and a 16-bit 
multiply can be executed in 95 us. The in- 
struction set consists of 76 commands: 

The microcomputer is slated for the mili- 
tary's Navstar Global Positioning Satellite. 
Orders are now being accepted for prototype 
units. Production quantities of the modules 
are scheduled for the fourth quarter this 
year and prices will range between $2000 and 
$2500 for 1000 and up quantities. 


MICROCOMPUTER-BASED PRODUCTS: 
pC LEAN Burn TESTER 


Arthur E. Douyard, general manager of the 
Chrysler Huntsville Electronics Division, 
has announced that Chrysler will use a micro- 
processor in a service diagnostic tool to 
test the corporation's own electronic lean 
burn engines. Last month Chrysler announced 
their microprocessor controlled electronic 
spark advanced diagnostic equipment. 

With the lean burn system, 1976 Chrysler 
cars with 400 and 440 cubic inch V-8 engines 
will be able to meet current emission stand- 
ards without catalysts, provide greater fuel 
economy than comparable 1976 models, and op- 
erate with unleaded or leaded fuel. 

The lean burn tester simulates the actual 
EPA-approved emissions test cycle for each 
engine, including highway and stop-and-go 
city driving. Through the driving simula- 
tion, the microprocessor induces the lean 
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burn system into operating as though the en- 
gine were running. 

To test a typical lean burn engine, a oO 
dealer mechanic first disconnects three en- 
gine plugs that lead to the lean burn system. 
He then hooks up the diagnostic tester to 
the lean burn system and turns on the igni- 
tion switch to get electrical power from the 
car's battery. 

Each test cycle takes about five minutes 
and involves four checkout sequences. At the 
end of the test, the mechanic uses the diag- 
nostic unit to reset engine timing. 


DEC To Extenp Line Witu PDP 11/03 


Digital Equipment Corp. has packaged their 
four-chip LSI-11 microcomputer into a box 
unit designated the PDP 11/03. 

The system contains a control chip, data 
chip, two microcoded ROMs, serial interface, 
power supply, rack-mountable enclosure, and 
front control panel. Options for the micro- 
computer include extended arithmetic chip, 
serial line interface module, parallel line 
interface module, and four expansion memory 
modules. 

The system is available in either a 4K 
semiconductor RAM version for $2,495 or in 
a 4K core configuration for $2,925. DEC re- 
ports that orders are now being taken for 
deliveries in September. 

Sources within DEC have confirmed reports 
that the company is actively pursuing second 
source agreements for the 4-chip system now 
manufactured by Western Digital. No one 
would identify the companies contacted, but 
they did indicate that DEC would be receiv- 
ing chips from one or more companies before 
the end of the year. 


uC REPEATING STATION Draws 5 W 


A new military system for retransmitting 
digital radio messages uses a National IMP- 
16 microprocessor with a derated clock rate 
to achieve a 60% power reduction. Developed 
by Collins Radio Corp., the battery-operated 
repeating stations, including receiver in- 
terface, IMP-16 processor, 2K of RAM, 2K of 
ROM and TTY interface, function on less than 
5 watts. 

4) 
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Basically, a repeating station is a remote 
nit that receives messages and retransmits 

em to another receiver beyond the range of 
the original transmitter. In military appli- 
cations, low power consumption is a prime 
consideration. 

Complicating the network system is the 
fact that several repeaters might intercept 
the message--some possibly in the opposite 
direction from the receiver to the ultimate 
destination. For this reason, each message 
carries a header which identified its des- 
tination and thereby identifies which re- 
peater should retransmit it. Further, the 
initiating transmitter listens for the re- 
transmission to acknowledge that the message 
had been received and properly processed to 
the next station. 

In the Collins unit, software routines 
identify the message and routing, and per- 
form other operations according to flags in 
the header. According to Larry Padgett, a 
design engineer with Collins, the problem 
boiled down to finding a way to handle this 
relatively complex processing without the 
power burden of a minicomputer or a cumber- 
some hardwired logic system. 

According to Padgett, "The only solution 

as a microprocessor approaching minicomput- 
er capabilities but at a fraction of the 
cost and power consumption." 

"We made a survey of available micropro- 
cessors and ran through a few design exer- 
cises with the more promising machines," 
Padgett continued. "Finally, we narrowed 
it down to the National IMP-16 because of 
its 16-bit word length and its advanced 
software capabilities." 

The big 16-bit word length of the IMP-16 
reduces the number of steps required for pro- 
cessing operations; therefore, Collins could 
afford to reduce the standard 175 ns clock 
rate of processor to 500 ns. This was ac- 
complished by using a lower frequency crys- 
tal. In slowing the clock rate, Collins 
effectively reduced the power requirements. 

Under software control, overall power 
requirements are further reduced by turning 
off the microprocessor's CPU during inopera- 
tive periods. The system is programmed to 
turn the processor off after a specific time 
interval. A second time interval checks the 
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system to insure that the CPU is not being 
turned off in the middle of an operation and 
to set a memory address to receive the next 
block of transmissions. New incoming trans- 
mission triggers the program to turn the CPU 
back on. 

Padgett pointed out that the overall power 
demand of the system is in the magnitude of 
5 watts. This compares to between 15 and 20 
watts pulled by a standard IMP-16. "When 
you consider the CPU accounts for about 3 to 
3.5 watts of this power, you immediately ap- 
preciate the value of turning it off when it 
is not needed," he added. 


Computer GRAPHIC OuTPUT PLOTTER 


The ability to handle 22" x 34" drawings 
with plotting speeds up to 800 increments 
per second are two of the features offered 
by Glaser Nata Co.'s new DP-1600 Computer 
Graphic Output Plotter. The device attains 
an accuracy of .OO#". 

A built-in microprocessor controls and 
simplifies all drawings. The slope genera- 
tor requires that only the two end points of 
the line be specified. An internal 55 char- 
acter symbol generator is also incorporated 
so that software and data transmission needs 
are further reduced. Elaborate precision 
drawings can be made with minimum memory 
requirements. 

Typical applications include mapping, 
drawing, plotting, diagramming, modelling 
and other graphics for construction, engi- 
neering business or scientific purposes. The 
DP-1600 is Glaser's second microcomputer- 
based plotter. (MD Dec. 1974). 

Price of the DP-1600 is $14,000, FOB Palo 
Alto, CA. Delivery is 60 to 90 days ARO. 


RESTAURANT & Bar uC POS TERMINAL 


Three new microcomputer documentor sys- 
tems designed for restaurant food, cash con- 
trol and bar systems have been announced by 
Addressograph Multigraph Corp. 

The Documentor System 3213 is a keyboard- 
operated, microcomputer based, counter-top, 
management control system featuring a stand- 
ard software package that can be adapted to 

(cont'd next page) 
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practically any restaurant application. 

The 3213 automatically calculates and re- 
ords cash received, taxes, discounts, special 
sales promotion coupons and a myriad of es- 
sential management record details such as 
cost of goods sold, profits, percentages, in- 
ventory levels and more. 

The system consists of a master unit and 
up to four optional remote slaves. The mas- 
ter unit contains the microcomputer CPU mod- 
ule, memory and built in power supply. The 
units are lightweight and compact, occupying 
very little counter space. Each keyboard _ 
has 88 item keys, 10 numeric keys and 14 con- 
trol keys. 

The other two Documentor Systems, 3214 and 
3215 are also keyboard actuated and have many 
similar features. The 3215 system is de- 
signed to operate with automatic bar dispen- 
sers, while the 3214 is operated as. a stand- 
alone unit. 

Both systems are designed for multi-pur- 
pose accounting functions such as itemized 
customer receipt; information calculation 
and storage; itemized management reports; 
transaction display; and cash drawer control. 

Prices and deliveries depend on customer 
requirements. For further information con- 
tact the Data Systems Division of Addresso- 
graph Multigraph Corp. 


5065 DEVELOPMENT SYysTEM ANNOUNCED 


Mostek Corp. will unveil their GEMS-8 mi- 
crocomputer sometime next month. The 8-bit 
system was originally designed to aid engi- 
neers in developing 5065 software and hard- 
ware products. But the company now says 
that the system's processor board can be 
built right into the customer's product as 
is. 

The development system contains the micro- 
processor board, crystal oscillator, clock 
generator, logic, sockets for PROMs, 1K x 8 
memory, TTY interface and 12K of 4K RAM mem- 
ories. 

Mostek will also use the GEMS-8 in two 
hardware development systems to be announced 
later this year. These systems will allow 
users to program Mostek's line of calculator 
chips. 
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INSTRUMENTS To Use LSI-11 


Digital Equipment Corp. has made their 
first delivery of their prototype LSI-11 mi- 
crocomputer to General Radio for use ina 
new line of test equipment. 

William Thurston, General Radio president, 
said his company plans to introduce their 
first microcomputer-based product early in 
1976. He cited DEC's generous software sup- 
port aS a major reason for their decision to 
use the LSI-11. The test equipment product, 
Model 2230, will use the LSI-11 for resis- 
tance, capacitance, inductance and de volt- 
age measurements. 

General Radio had reportedly been conduct- 
ing tests using National Semiconductor's 
IMP-16A microprocessors for the measurement 
instruments. GR is also considering Motoro- 
la's M6800 microprocessor for its sound level 
meters. " 


yP Increases Gas MILEAGE 40% 


The latest word from RCA's chairman, 
Robert Sarnoff, is that microprocessors in- 
stalled in medium and large cars could pro) 
duce an annual savings of more that 500 mil¥ 
lion gallons of gas in the U.S. alone. This 
equals about 27 million barrels of crude oil 
or one month's proposed oil import cutback 
presently sought by the U.S. government. 

Sarnoff said, "Working with the automo- 
tive industry, as we are, the electronics 
industry should be able to mass produce these 
microprocessors by the million at a cost of 
no more than $100 a unit." He explained that 
a microprocessor "installed in a car with 
the appropriate link-ups will automatically 
adjust both choke and throttle for maximum 
starting efficiency. It will run the motor 
at the right fuel mixture for highest fuel 
savings, and automatically shift gears at 
precisely the right time for optimum fuel 
efficiency." 


tt # # 


Check to make sure your renewal to MICROCOM- 
PUTER DIGEST has been sent. Not sure? Call 
us. 
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80 EMULATION INSTRUMENT 


A new 8080 emulation instrument announced 
by Santek Systems will allow microcomputer 
designers to develop and analyze hardware and 
software for any 8080 based microprocessor 
system. 

With this instrument, the Econ 80, the 
user will be able to display and alter regis- 
ter contents from an operator console as well 
as control the system's operating mode. 

Prototype boards are available for inter- 
facing the unit with any system; multiple 
power supply options are also being offered. 
Santek reports they are willing to provide 
custom interfacing and software for the 8080 
systems. 

The Econ 80 is priced at $4000 or can be 
leased on a month-to-month basis for $400. 

A one year lease agreement is available at 
$300. 


MMI-300 GP MicRocompuTER 


The Monolithic Memories 300 is a general 

purpose microcomputer system which has a 16- 

t word length and provides 16 accumulators. 

e system is supplied with interrupt, DMA, 
and power restart logic. The MMI 300 is mi- 
croprogrammed and operates at 300 ns. The 
microprogrammed instruction set has an emu- 
lation of the NOVA minicomputers manufactured 
by Data General Corp. The 300 can operate in 
direct, indirect indexed, base page, and re- 
lative addressing modes. It can directly 
address 32K words of memory, and it executes 
NOVA instructions in .9 to 2.4 us. 

The system is designed for applications 
in both military and industrial environments. 
It can be used as a stand-alone development 
system or as a CPU subsystem. Software sup- 
port includes loader, exerciser and debug 
packages. 

All of the Nova's programs can be used to 
develop user end-products on the MMI 300. 
Donald Winstead, manager of new business at 
MMI, said the software support packages are 
available from Data General, Tymshare and 
UCS. 

The heart of the MMI 300 is a set of four 
MMI 5701 microcontrollers. In addition to 
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the ALU, the 5701 has 16 multiport registers, 
an extension register, full shift register 
capability, appropriate multiplexer functions 
to allow operation on four variables, a car- 
ry output, an overflow flag, a zero detect 
flag, a non-zero detect flag, carry generate 
and propagate functions, and a control ROM 
containing the basic instructions for the 
chip. 

The system operates on a single 5 V sup- 
ply and the device is guaranteed to function 
over the military temperature range with a 
minimum clock cycle time of 250 ns. The in- 
dustrial temperature range limit is 200 ns. 

The MMI 300 microprogram uses less than 8 
of 16 registers available in the four 5701 
microcontrollers. An expanded instruction 
set can be implemented in the MMI 300 CPU as 
a customer option. 

The CPU is housed on a single printed cir- 
cuit card that controls all peripheral equip- 
ment and program sequences. The card also 
performs all data handling, logic and arith- 
metic functions and provides 23 I/0 TTL-com- 
patible signals allowing simplified DMA, in- 
terrupt and I/0 interfacing capability. 
Power consumption is 3.5 A at 5 V. 

Three memory options are: (1) a 3K x 16 
RAM memory card with MOS semiconductor stor- 
age elements having 150 ns access time; (2) 
an 8K x 16 ROM card with socket~mounted, 
electrically programmable bipolar ROM stor- 
age elements; and (3) a 4K x 16 read/write 
memory card with MOS semiconductor storage 
elements having a 450 ns access time. A 
front panel that provides Start, Stop, Reset, 
Continue, Deposit, Deposit Next, Examine , 
Examine Next, Instruction Step, Micro Step, 
ACC Examine, and ACC Deposit functions is 
also available with the system. Power con- 
sumption is 3.5 A for the CPU card; 700 mA 
for the 8K x 16 ROM card; and 800 mA for the 
150 ns and 450 ns RAM cards. Thus a three- 
card system consisting of CPU, RAM and ROM 
will consume less than 25 W. 


MicroPac 80 Price RepUCcED 


PCS has reduced the base price of their 
MicroPac 80 from $2,995 to $2,650. PCS re- 
ports the lower prices reflect reduced semi- 
conductor costs and increased shipments. 
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Xerox 800 PurcHASE AVAILABLE 


Xerox Corp. has announced that their new 
microcomputer-based 800 electronic typing sys- 
tems can now be purchased as well as leased. 

Purchase prices are $9,800 for the single- 
card unit and $11,100 for the single-tape 
model. Dual-card units will be sold for 
$11,400 and dual-tape models for $11,780. 

The 800 had been available only on a rent- 
al basis since October 1974 (MD Dec. 1974) 
at prices ranging from $195 to $310 a month. 
Rental customers who wish to convert to di- 
rect sale will receive a credit of 70% of 
the first six months rental costs and 35% of 
the following six months rental toward the 
sale price. 


MEMORIES AND PERIPHERALS: 
NATIONAL ANNouNcEs 1702A REPLACEMENT 


A direct pin-for-pin replacement for the 
Intel 1702A programmable-and-erasable 2048- 
bit PROM is now available from National Semi- 
conductor Corp., according to Bruce Moore, 
product marketing manager. 

The device, known as the MM1702A, is organ- 
ized into 256 8-bit words and is a static, 
fully decoded, non-volatile memory. The 
MM1702A is manufactured by a P-channel sili- 
con-gate process that employs floating-gate 
avalanche MOS technology. National's process 
makes the PROM erasable as well as compatible 
with bipolar logic devices. The PROM can be 
completely programmed within two minutes. 

Price per unit is $27 when ordered in 100 
lots. Large quantities are now available 
from stock and franchised distributors. 


pC Data AcauisitT1on MoDULE 


Data Translation has announced their first 
microcomputer data acquisition module, the 
Datax II. The module is intended for use 
with the latest, low-cost microcomputers. 

With the Datax II, microcomputer users will 
be able to translate 12-bit analog measure-— 
ments directly with the module's 8-bit bus- 
oriented structure. The translation of the 
data and address is done in a two byte se- 
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quence. The first byte consists of 8 bits 

of the 12-bit data word and the second byt 
consists of a 4-bit address and the renaii( 
4 bits of data. 

Features of the Datax II include 20% less 
power consumption, pin-to-pin compatibility 
with the Datax I, full 12-bit resolution, 16- 
channel multiplexer, signal conditioning am- 
plifier, high speed sample/hold amplifier, 
12-bit A/D converter, and all control and 
programming logic. 

Price begins at $475 for the 25 KHz model 
and $575 for the 50 KHz model. Delivery is 
4 weeks ARO. 

Data Translation is also offering their 
DT1721 data acquisition system designed spec- 
ifically for the National Semiconductor IMP 
microprocessor series. The low-cost analog 
system features a 12-bit A/D converter, a 
sample-and-hold amplifier, up to 64 channels 
of analog multiplexing, and an isolated power 
supply. 

The system is housed on an 8.5" x 11" IMP 
compatible board. The DT1721 is priced at 
$725 in unit quantities and delivery is from 
stock to two weeks. 


Two Propucts Appep To MicroPac Lin) 


PCS, Inc. has introduced two new compo- 
nents which expand the capabilities of its 
MicroPac microcomputers. One component is 
a real time clock and power fail interrupt 
module; the other is a battery pack. 

The battery pack provides backup power to 
support the RAM memory present on the Micro- 
Pac RAM memory module, and will support up 
to five memory modules. 

The real time clock and power fail inter- 
rupt module detects power failure at least 
500 us before operation halts due to low 
power and notifies the CPU so that a system- 
atic shutdown program can be executed. 


Pertec Intropuces 2 Disc DRIVES 


Pertec Corp. has announced the availabili- 
ty of two new moving-head, non-removable me- 
dia disc drives for microcomputer-based sys- 
tems. The drives can store 6M and 12M bytes. 

To aid with data control and transfer 

(cont'd next page) 
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between as many as four disc drives, Pertec 
so offers an optional disc formatter. 

@ oeice for the 6M byte D1400 drive with 

power supply in 100 quantities is $1,925 

each; the 12M byte D1600 is $2,100. 


SOFTWARE SUPPORT INCREASED 


Microtec has added to its line of micro- 
processor support products, a set of macro- 
assemblers for the Intel 4004, 4040 and 8080 
microprocessors. These programs are written 
in Fortran IV and will operate on any comput- 
er system that has a word length greater than 
or equal to 16 bits and 16K words of main 
memory. Most programs that were developed 
using Intel's assemblers can be assembled 
with the Microtec macro-assemblers without 
modification. 

Symbolic addressing, relative addressing, 
constant generation and other features are 
provided by the assembler. 

The programs are priced at $800 and will 
be delivered on computer readable media along 
with a manual, a source listing, and a test 
program and its output listing. 


@su-Speep 16K N-CHANNEL ROM 


Nitron has introduced a custom, prepro- 
grammed high-speed 16K N-channel ROM, the 
MCM6590, which uses a single mask to provide 
memory organization with a programmable chip 
select option. 

The ROM is primarily designed for use 
with microprocessors. It can be pre-pro- 
grammed with six character conversion codes: 
ASCII, Selectric, EBCDIC and a modified 8- 
bit Hollerith, Selectric to ASCII, EBCDIC to 
ASCII and a modified Hollerith to ASCII, as 
well as 128 USASCII characters using mixed 
character fonts of 5 x 7 and 7 x 7 dot ma- 
trixes with extra check bits. 

Typical access time is 450 ns, with a 
maximum of 800 ns. Pricing in 100 quantity 
is $23.95. 


3780 GAINS FoRTRAN COMPILER 


The Isyx 3780, a small Intel 8080 micro- 
computer-based business computer system, is 
now available with a Fortran compiler that 
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bit bidirectional data and I/O bus. 
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accepts a subset of Fortran IV. The compiler 
functions under the floppy disc-based oper- 
ating system directly on the 3780. The com- 
piler selis for $450. 


MM2102 Enters VoLumMe PRopucTION 


National Semiconductor went into volume 
production this month on the industry-stand- 
ard MM2101 family of 1K static MOS RAMs. 

The MM2101 is organized as a 256 x 4 de- 
vice and employs normally-off N-channel 
transistors in its fully static circuitry. 
The RAM requires only a single 5 V supply 
and no clocks or refresh circuitry. Typical 
access time is 500 ns. 

Large quantities are immediately available 
from stock and from distributors. Price per 
unit in plastic DIPs is $4.00 in 100-lots. 


InteEL Cuts 2102 Prices 


Intel has reduced prices on their 2102- 
type 1K RAMs from $6 to $4 in OEM quantities 
of 100 to 999. Intel would not comment on 
2102 prices for larger OEM volume breaks, 


but several sources have pegged the figure 


in the $2 to $2.50 range. 

The price has also been reduced on Intel's 
newly introduced 256 x 4 static RAM to $4 in 
the 100 to 999 OEM quantity. The lower prices 
were seen as a new strategy by Intel to bring 
prices of the 256 x 4 RAM more in line with 
the 1K static RAM. 


PEOPLE, LITERATURE AND EVENTS: 
A/S Mycron Now OFFERING Mycro-1 


A new Norwegian Company has been formed 
to develop, manufacture and sell microcom- 
puter modules and assemblies. The company, 
A/S Mycron, is owned by Simrad, a Norwegian 
electronics firm that recently acquired most 
of Data Industri's assets and personnel. 

Mycron will manufacturer and market it's 
version of a microcomputer card that contains 
the Intel 8080, 2K EROM, 1K PROM, 1 UART, 8 
interrupt input lines and buffered bus con- 
nections for a 16-bit address bus with an 8- 
This 
(cont'd next page) 
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single card on a double size European stand- 
ard board, 16 x 23 cm, also has space for one 
2K ROM circuit. Additional modules including 
a floppy disc controller and a PROM resident 
BASIC interpreter are also available. 

Price of the main microcomputer module, 


MYCRO-1, is $1,200 in single unit quantities. | 


ADL First pP ConFERENCE TEXT 


Arthur D. Little, the research and con- 
sulting firm, has published a report, Micro- 
processors: Economics/Technology/Applica- 
tions, based on their First National Micro- 
processor Conference. The conference was 
held in conjunction with the New York Manage- 
ment Center in December, 1974. 

The 200-page report includes the reprints 
of papers on subjects such as case studies 
of microprocessor applications in computers, 
calculators and numerically-controlled ma- 
chine tools. Other material includes the 
impact of microprocessors on users; the cri- 
teria for using microcomputers; how micro- 
processors can reduce manufacturing costs; 
new personnel skill required for the effec- 
tive application of microprocessors; compari- 
sons between systems and the significant dif- 
ferences; economic trade-offs and methods to 
be used in software developments; and selec- 
tion criteria for various classes of appli- 
cations. 

The report is priced at $145; discounts 
are available for multiple orders. 


HomeBRew Cus GAINS UC EXPERTISE 


Amateur and professional microcomputer 
buffs in the San Francisco Bay Area are in- 
vited to join the PCC Homebrew Computer Club. 
The club was formed to bring computer enthu- 
siasts together to exchange information, 
ideas, equipment and parts, and to assist 
each other in microcomputer projects. 

The club has an Altair 8800, and a number 
of members are building their own microcom- 
puter system. The recent $500 microcomputer 
kit offered by Mits, Inc. has attracted a 
great number of hobbyists to form clubs 
such as the Homebrew Computer Club. 

Editor's Note: To help us keep informed, 
have your uC club officer contact us. 
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PCS has scheduled a series of seven month- 
ly MicroPac 80 workshops during 1975. Each 
five day workshop provides attendees with 
hands-on experience necessary to handle and 
design products and systems with the PCS 
MicroPac 80 microcomputer. (For a full list- 
ing of courses, refer to MD's Education De- 
partment.) 


PCS Intros uC WorKSHOP 


New Stupies Trace UC & SEMIS 


Two new microcomputer marketing studies 
have recently been completed. One, compiled 
by Darling and Alsobrook, a management con- 
sulting firm, is a four-volume, 1600-page 
report that covers just about every aspect 
of the semiconductor industry. The report 
concludes that the microprocessor's main ap- 
plication area in the next few years will be 
intelligent peripherals and dedicated pro- 
cessors. However, the study notes that the 
data processing peripheral market could 
easily become the largest user of micros 
within the next few years. No title or price 
was given for this study. 

The other study, by International Data 
Corp., is a sponsor/participation service 
that analyzes the potential microcomputer 
market to 1980. The study discusses the im- 
pact of microprocessors in the minicomputer 
area, total market in dollars and units for 
micros and the survival of semiconductor 
manufacturers for the next five years. The 
price to sponsor/participants for the study 
is $3,500. 


MicRoPRocEessoR DESIGN COURSE 


A comprehensive five-day microprocessor 
design course presented by A H Systems pro- 
vides design considerations and techniques 
for the use of microprocessors in systems. 
An independent unbiased survey will be pre- 
sented on all available microprocessors, 
their configurations, costs, advantages and 
disadvantages. The survey will include com- 
parisons aimed at answering "Which micropro- 
cessor is the most cost effective for my 
specific application?". 
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MICROCOMPUTER DIGEST 


A H Systems will present this seminar or 
specific microprocessor in-depth seminar at 
customer's facility, subject to advance 
reservations and the availability of their 
seminar staff. _ 


RECENT LITERATURE 


"The Microprocessor Handbook" 
Staff, Texas Instruments 
April 1975 

This illustrated handbook is an excellent 
source for the newcomer to the microprocessor 
field. The book was originally published for 
use with TI's nationwide telecast on micro- 
processors. The book includes lecture mate- 
vial and pictures of slides as well as addi- 
tional material concerning the architecture, 
selection and use of microprocessors. The 
center of the book features an excellent 
chart outlining microprocessor design stages. 

Digital computer history and architecture 
are traced from the early 1950's highlight- 
ing potential microprocessor applications. 
This section coupled with the chapter on 
basic chip fabrication technologies illus- 
trate how microprocessors have evolved to 

ay's design. Basic computer architectures 
and system configurations are compared to 
potential applications and heavy emphasis is 
placed on the use of microprocessors in com- 
munications. 

Chip architectures discussed include TI's 
TMS1000 and..SBP 0400, Intel's 8008 and 8080, 
National Semiconductor's IMP-16, Rockwell's 
PPS-4 and PPS-25, and Motorola's 6800. 


"Programmable Controllers: The Tractors of 
the Computer Industry, Part 1 & 2" 

Kirtland Olson 

Digital Design May & June 1975 

Programmable controllers used in process 
control have been given greater impetus re- 
cently with the advent of microprocessors. 
This two part article examines the micropro- 
cessor's ability to bring intelligence almost 
to the sensor itself, offering automated in- 
dustry increased capability and flexibility 
at a low and often reduced cost. 

Olson examines the use of controllers in 
replacing drum controllers, mechanical timers 
and relays. The author sees programmable 

ontrollers offering a new and highly desired 
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feature for industrial automation--distrib- 
uted intelligence. He outlines the advan- 
tages of distributed networks and illustrates 
how control operations can be speeded, com- 
plex operations performed while at the same 
time remaining flexible for system changes 
with minimum down time. 

Software, higher level languages and de- 
sign tradeoffs are discussed. But most at- 
tention is spent in defining the particular 
application areas where programmable con- 
trollers will soon (3-5 years) become in- 
dustry's workhorse. 


"A Look at Trends in Microprocessor/Micro- 
computer Software Systems" 
Dr. Ralph Martinez, Naval Electronics Lab 
Computer Design June 1975 

An excellent and realistic appraisal of 
current microcomputer software development 
methodology highlighted by a description of 
NELC's unique interactive minicomputer-based 
microcomputer development system. Dr. Mar- 
tinez briefly, but clearly, summarizes to- 
days development methods and at the same 
time defines the terms common to this sector. 

Advantages and disadvantages of each meth- 
od are discussed and several recommendations 
for improving the effectiveness of software 
development tools are directed to the micro- 
computer manufacturers. Several interesting 
related topics are also discussed such as 
modifying existing cross assemblers to run 
on 16-bit machines. 

_ NELC's system provides an interactive 
software development environment with the 
microcomputer system connected directly to a 
minicomputer I/O b@s. The configuration of- 
fers not only software but hardware develop- 
ment aids as well. For example, the mini- 
computer can collect, process and store both 
analog and digital microcomputer data during 
real-time tests. 

In short--highly recommended reading. 


CoRRECTION 


Last month MICROCOMPUTER DIGEST mistaken- 
ly reported that Computer Automation had re- 
duced prices on their LSI-11 microcomputers. 
The article should have said that Computer 
Automation had reduced prices on their LSI-2 
microcomputers. DEC manufactures the LSI-1ll. 
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MICROCOMPUTER DIGEST 


EDUCATION: 

MICROCOMPUTER COURSES, SEMINARS, CONFERENCES. 
Date, title, cost, location, sponsoring orga- 
nization (addresses on page 17). 


August 
1 
yo 7 
4- 8 
4 8 
4 8 
5- 7 
5- 7 
5- 8 
11-13 
11-13 
11-14 
11-14 
11-15 


PROM Programming--A Systems Approach 
Free San Jose, CA Data I/0 Corp. 


IMP-16 PACE Applications $395 Santa 
Clara, CA National Semiconductor 


Advanced Computer Memory Technology 
$345 Los Angeles, CA University of 
Southern California 


Computer Architecture and Organiza- 
tion $345 Los Angeles, CA Univer- 
sity of Southern California 


Microcomputer Systems Design II: Ap- 
plications, Programming & Implementa- 
tion--Through Actual Experience $375 
Los Angeles, CA University of South- 
ern California 


Microcomputers in Instrumentation 
Systems $200 Baton Rouge, LA 
Louisiana State University 


M6800 Microprocessor Course $430 


Rochester, NY Motorola, Inc. 


IcS International Microcomputer Educa- 
tional Congress $175-$425 Philadel- 
phia, PA Integrated Computer Systems 


MCS-8080 Microcomputer Workshop $350 
Santa Clara, CA and Boston, MA Intel 


Microprogramming: Concepts, Trends 
and Applications $320 Washington, 
D.C. George Washington University 


Advanced Programming $395 Santa 
Clara, CA National Semiconductor 


Microprocessor Fundamentals $395 
Santa Clara, CA National Semicon- 
ductor 


Applications of Microprocessors and 
Digital Techniques to the Design of 
Control and Information Processing 
Systems $345 Los Angeles, CA 
University of Southern California 


16 


11-15 


11-15 


12-14 


14-16 


18-20 


18-21 


18-22 


19-21 


25-28 


26-28 


26-28 


8- 9 


8-12 


9-11 


12 


12-16 
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MicroPac 80 Workhsop $400 Flint, MI 
PCS, Inc. 


Microprocessors-~Hardware, Software 
Applications $445 Newport Beach, CA 
Opto-Logic Corp. 


M6800 Microprocessor Course $430 


Tulsa, OK Motorola, Inc. 


PL/M Microcomputer Workshop $350 
Santa Clara, CA and Boston, MA Intel 


MCS4/4040 Microcomputer Workshop $350 
Santa Clara, CA and Boston, MA Intel 


IMP-16 PACE Applications $395 Miami, 
FL National Semiconductor 


Microcomputer Series Training Course 
$375 Maynard, MA Digital Equipment 
Corp. 


M6800 Microprocessor Course $430 
Washington/Baltimore Area Motorola 


Advanced Programming $395 Miami, FL 
National Semiconductor 


M6800 Microprocessor Course $375 


Phoenix, AZ Motorola, Inc. 


2nd USA-Japan Computer Conference O 
Tokyo, Japan AFIPS 


September 


MCS-8080 Microcomputer Workshop $350 
Santa Clara, CA and Boston, MA Intel 


MicroPae 80 Workshop $400 Flint, MI 
PcS, Inc. 


COMPCON Fall Washington, D.C. Con- 
tact: M. Smith, T. J. Watson Research 
Center 


M6800 Microprocessor Course $430 
Wichita, KS Motorola, Inc. 
PL/M Microcomputer Workshop $350 


Santa Clara, CA and Boston, MA Intel 


How To Profit From Microprocessors 
$35 Palo Alto, CA Pro-Log Corp. 


Engineering In The Ocean Environment 
International Conference Washington, 
D.C. IEEE 
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September 
@”’ MCS4/4040 Microcomputer Workshop $350 
Santa Clara, CA and Boston, MA Intel 
16-18 M6800 Microprocessor Course $430 
Dayton, OH Motorola, Inc. 
16-19 Western Electronic Show & Convention 
San Francisco, CA WESCON 
23-26 ICS International Microcomputer Educa- 
tional Congress $175-$425 Paris, 
France Integrated Computer Systems 
October 
1 PROM Programming--A Systems Approach 
Pree San Jose, CA Data I/0 Corp. 
5- 8 Electronic & Aerospace Systems Conven- 
tion Washington, D.C. EASCON 
6-10 MicroPac 80 Workshop $400 Flint, MI 
PCS, Inc. 


SPONSORING ORGANIZATIONS AND CONTACTS 
ee ee ee 


AFIPS, 210 Summit Ave., Montvale, NJ 07645 
(201) 391-9810 


ta I/O Corp., 1376 N. 4th St., San Jose, 
95112 (408) 287-8755 


Digital Equipment Corp., Educational Services 
Group, Maynard, MA 01754 (617) 897-5111 


EASCON, 1629 K St., N.W., Suite 700, Wash- 
ington, D.C. 20006 


George Washington University, Continuing 
Engineering Education, Washington, D.C. 
20052 (202) 676-6106 


TEEE, 345 E. 47th St., New York, NY 10017 
(212) 752-6800 


Integrated Computer Systems, Inc., 4445 
Overland Ave., Culver City, CA 90230 (213) 
559-9265 


Intel Corp., Microcomputer Systems Training 
Program, 3065 Bowers Ave., Santa Clara, CA 
95051 (408) 246-7501 


Louisiana State University, Baton Rouge, LA 
70800 (504) 388-5241 


Microcomputer Associates Inc., 10440 N. Tan- 
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Motorola M6800 Course, Ron Bishop, BB102, 
P. O. Box 2953, Phoenix, AZ 85062 (602) 
962-2345 


National Semiconductor Corp., 2900 Semicon- 
ductor Dr., Santa Clara, CA 95051 (408) 
732-5000 


Opto-Logic Corp., 3450 E. Spring St., Long 
Beach, CA 90806 (213) 595-1631 


PCS, Inc., 5467 Hill 23 Dr., Flint, MI 48507 
(313) 767-8920 


Pro-Log Corp., 852 Airport Rd., Monterey, CA 
93940 (408) 372-4593 


T. J. Watson Research Center, M. Smith, 
P.O.B. 218, Yorktown Heights, NY 10598 
(914) 945-3000 


University of Southern California, Continu- 
ing Engineering Education, Powell Hall 212, 
University Park, Los Angeles, CA 90007 
(213) 746-6708 


WESCON, 3600 Wilshire Blvd., Los Angeles, CA 
30010 (213) 381-2871 


FINANCIAL: 
ZENTEC SIGNS $1 MILLION AGREEMENT 


Zentec Corp. has announced that they have 
signed a two year agreement with Deltacon- 
sult of Frankfurt, Germany. 

According to the agreement, during 1975 
Deltaconsult will take over 150 of Zentec's 
9000 Series programmable terminals for use 
with Deltaconsult's graphic arts minicomput- 
er system. Dennis Daniels, vice-president 
of marketing for Zentec, stated that the 
total value of the contract is in excess of 
$1 million. 


PHILIPS CoMPLETES SIGNETICS PURCHASE 


U.S. Philips Corp. has completed their 
purchase of Signetics after a vote of approv- 
al by shareholders and the Justice Depart- 
ment. (MD, April 1975) The $43.8 million 
transaction was effective June 10. 

According to the original proposal, each 
common share was converted into $8 cash from 

(cont'd next page) 
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Signetics, and Sign Development Corp., a 
wholly-owned subsidiary of U.S. Philips Corp., 
was merged into Signetics Corp. U.S. Philips 
Corp., now the sole shareholder of Signetics, 
is a subsidiary of U.S. Philips Trust, the 
beneficiaries of which are shareholders of 
N.V. Philips, The Netherlands. 

Signetics was previously 80% owned by 
Corning Glass Works. 


PRELIMINARY MERGER TALKS 


Preliminary discussions are being held 
concerning the acquisition of Rockwell Inter- 
national Corp. by Gulf Oil Corp. Company 
officials declined to elaborate on the talks 
other than to say that the discussions were 
at a "very preliminary stage." 

Gulf Of1 reported 1974 revenues of $18.2 
billion, while Rockwell posted 1974 sales at 
$4.4 billion. 

In the joint announcement, the companies 
reported that the discussions were being con- 
ducted along several possible avenues, in- 
cluding Gulf's acquisition of Rockwell's as- 
sets, the purchase of Rockwell's securities, 
or possible joint ventures in high-technolo- 
gical areas. 


1980 Foreien pC Market To Exceep U.S. 


The foreign microprocessor market will ex- 
ceed the total U.S. market by 1980. This 
analysis was made by Dr. Harry Sello, tech- 
nical director for Fairchild Camera € Instru- 
ments International division, before 80 at- 
tendees of the 1975 International Symposium 
on Military and Industrial Microprocessor 
Systems. 

Dr. Sello apportioned his $860 million 
figure for 1980 into: $200 million for West- 
ern Europe, $200 million for Japan, $100 mil- 
lion for other non-communist countries, and 
$360 million for the U.S. 

He also predicted that European and Japan- 
ese manufacturers would close the technology 
gap with the U.S. before 1980. 

The symposium was hosted by A H Systems 
in San Diego, CA, June 3-6. 

# # # # 
Happiness is having your very own copy of 
MICROCOMPUTER DIGEST. Subscribe today. 
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COMPANY ADDRESSES FOR THIS ISSUE: 


Addressograph Multigraph Corp., 20600 chahd, 
Blvd., Cleveland, OH 44122 (216) 283-3432 


A H Systems, Inc., 9701 Cozycroft Ave., 
Chatsworth, CA 91311 (213) 998-0223 


American Microsystems Inc., 3800 Homestead 
Rd., Santa Clara, CA 95051 (408) 246-0330 


Arthur D. Little, Inc., 25 Acorn Park, Cam- 
bridge, MA 02140 (617) 864-5770 


Chrysler Motor Corp., P. 0. Box 857, Detroit, 
MI 48231 (313) 956-5252 


Collins Radio Corp., 5225 C Ave., Dallas, TX 
75207 (214) 235-9511 


Darling & Alsobrook, 1801 Avenue of the Stars, 
Los Angeles, CA 90067 (213) 879-0414 


Data Translation Inc., 109G Concord St., 
Framingham, MA 01701 (617) 879-3595 


Digital Equipment Corp., 1 Iron Way, Marl- 
boro, MA 01752 (617) 897-5111 


Elmar Electronics, 2288 Charleston Rd., 
Mountain View, CA 94040 (415) 961-3611 


Glaser Data Co., 225 Forest Ave., Palo Al 
CA 94301 (415) 321-1348 


Intel Corp., 3065 Bowers Ave., Santa Clara, 
CA 95051 (408) 246-7501 


International Data Corp., 214 Third Ave., 
Waltham, MA 02154 (617) 890-3700 


Intersil, 10900 N. Tantau Ave., Cupertino, 
CA 95014 (408) 257-5450 


Isyx, Box 935, Columbia, MD 21044 
997-3639 


(301) 


Microcomputer Associates Inc., 10440 N. Tan- 
tau Ave., Cupertino, CA 95014 (408) 247-8940 


Micro Tec, P. 0. Box 337, Sunnyvale, CA 
94086 (408) 259-8372 


Monolithic Memories, Inc., 1165 E. Arques 
Ave., Sunnyvale, CA 94086 (408) 739-3535 


Mostek Corp., 1215 W. Crosby Rd., Carroll- 
ton, TX 75006 (214) 242-0444 


Motorola Semiconductor, P. 0. Box 2953, 
Phoenix, AZ 85062 (602) 244-4826 
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Mycron, Postboks 6199 Etterstad, Oslo 6, 
(02) 67 51 93/94 


T 

tional Semicondcutor Corp., 2900 Semicon- 
ductor Dr., Santa Clara, CA 95051 (408) 
732~5000 


NEC Microcomputers, Inc., 5 Militia Dr., 
Lexington, MA 02173 (617) 862-6410 


Nitron, 20340 Bubb Rd., Cupertino, CA 95014 
(408) 255-7550 


PCS, G-4025 S. Center Rd., Flint, MI 48507 
(313) 744-0225 


Pertec Corp., 9600 Irondale Ave., Chatsworth, 
CA 91311 (213) 882-0030 


RCA Solid State Division, Box 3200, Rt. 2, 
Somerville, NJ 08876 (201) 722-3200 


Rockwell International, 3370 Miraloma Ave., 
Anaheim, CA 92803 (213) 647-5000 


Santek Systems, 6645 Convoy Ct., San Diego, 
CA 92100 (714) 560-1101 


Signetics Corp., 811 E. Arques Ave., Sunny- 
vale, CA 94086 (408) 739-7700 


Texas Instruments, P. 0. Box 5012, Dallas, 
75222 (214) 238-2011 


Victor Comptometer Corp., 3900 N. Rockwell 
St., Chicago, IL 60618 (312) 539-8200 


Xerox Corp., 280 Park Ave., New York, NY 
10017 (212) 972-1600 


Zentec Corp., 2390 Walsh Ave., Santa Clara, 
CA 95050 (408) 246-7662 


MICROCOMPUTER STUDIES AVAILABLE: 


EDN Microprocessor Design Series $6.95 
Microprocessor Reprints, EDN Magazine, 221 
Columbus Ave., Boston, MA 02116 


Microcomputer Digest $28 


Microprocessor Field Survey & Data Book $495 
for first copy, $55 each additional copy. 

A H Systems, Inc., 9710 Cozycroft Ave., 
Chatsworth, CA 91311 (213) 998-0223 


Microprocessor Handbook $24.95 Texas In- 
struments, P. 0. Box 5012, Dallas, TX 75222 
(214) 238-2011 
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Minicomputer & Microcomputer $595 

Industrial Market for Microcomputers $445 
Lucy Hendry, Frost € Sullivan, Inec., 106 Ful- 
ton St., New York, NY 10038 (212) 223-1080 


Programmed Learning Course on Microcomputers 

99.50 Six volume set, Iasis Inc., 770 
Welch Rd., Suite 154, Palo Alto, CA 94304 
Bob Warr (408) 329-0110 


MICROCOMPUTER PRODUCTS/SERVICES: 


STANDARD SET OF MICROCOMPUTER BUILDING BLOCKS 
consisting of CPU (8080 uP), RAM, EROM, I/o, 
Parallel I/O and Analog Input. Logical Ser- 
vices, Inc., 1901 Old Middlefield Way, Suite 
17, Mountain View, CA 94043 (415) 965-8365 


TYMSHARING SERVICES for Intel and Motorola 
uP. $5 per hour for connect time; no royal- 
ties or CPU charges. 10¢ per sector/mo. 
storage chg. Guili Microprocessing Inc., 
Box 24168, San Jose, CA 95154 (408) 292-8058 


MICROCOMPUTER-BASED custom product develop- 

ment, hardware, software, production, publi- 
cations available. Send for free price list. 
Microcomputer Associates Inc., 10440 N. Tan- 
tau Ave., Cupertino, CA 95014 (408) 247-8940 


EUROMICRO--The European Association for Mi- 
croprocessing, quarterly newsletter covering 
activities of interest in microprocessing. 
Annual membership $7. Rodnay Zaks, Chairman, 
Universite de Technologie Compiegne, BP233, 
60206 Compiegne, France. 


MICRO SYSTEMS SOFTWARE, 355 W. Olive #216, 
Sunnyvale, CA 94086 (408) 735-1650. George 
Fraine, Richard Ware. uP system support pro- 
grams (assemblers, simulators, etc.). Engi- 
neering applications programming for uC. 


RIGHTS AVAILABLE to general purpose system 
for debugging microprocessor-based hardware. 
Also product development service. Arthur D. 
Little, Inc., Acorn Park, Cambridge, MA 
02140 (617) 864-5770 (X2361) 


MICROCOMPUTER SOFTWARE, specializing in re- 
sident assemblers, high-level languages and 
applications for small uC systems. Sam Hol- 
land, 1114 Abby Wood Ct., Los Gatos, CA 
95030 (408) 378-3460 
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IS THIS YOUR COPY OF MICROCOMPUTER DIGEST? 


If not, make sure you receive your own 
regular copy each month by subscribing today. 

From one source, you'll receive the lat- 
est news in domestic and foreign microcomput- 
er developments and product announcements, 
hardware and software design techniques, mi- 
crocomputer applications, companies, indus- 
try trends, personalities, literature reviews, 
special interviews and more. 

Also special subscriber benefits, free 
employment ads as well as listings of pro- 
ducts and services. Our quarterly "Reference 
Index" lists available uC literature and 
provides a continuing index of companies en~ 
gaged in uP activities. 

Where else can you buy so much for so 
little? Nowhere! Subscribe today for your 
own personal copy. 


COMING SPECIAL FEATURES 


Starting Your Own Microprocessor Company 
Marketing A Microprocessor As A Component 
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